Open access is one of the major research trends and hottest topics in electronic publishing. This paper aims to assess the evolution of open access as a research field using bibliometric and scientific visualization techniques. 
Introduction
The internet has rapidly become a world-wide publishing platform, and open access to these publications has been a hot topic for scholars, librarians and publishers over last few years. According to Budapest Open Access Initiative, open access provides free availability on the public internet, permits any users to read, download, copy, distribute, print, search or links to the full texts of articles, crawls them for indexing, passes them as data to software, or uses them for any other lawful purpose, without financial, legal, or technical barriers (Budapest Open Access Initiative, 2004) .
Open access is an important development of bibliometrics, too. Citation databases allow the literature to be navigated backwards and forwards in time, following citations to and from any article, guided also by co-citation analysis in order to find related papers. Citation analysis can be used to find emerging fields, to map the time-course and direction of research progress, and to identify synergies between different disciplines. For current users it will at first be just a pleasant surprise to find that the citation links within an article can retrieve the full texts of the articles it cites; yet this is just one of the many rich scientometric possibilities that will be provided by open access (Brody, 2004) .
Open access journals have established a new paradigm of scholarly communication and their scholarly impact has been argued in the library and publishing communities (Zhang, 2006) . In parallel with these arguments, the correlation between citations and open access has been major subject in many studies (Mukherjee, 2009a; Mukherjee, 2009b; Craig, Plume, McVeigh, Pringle, Amin, 2007; Turk, 2008; Kousha, Thelwall, 2006; Eysenbach, 2006 2000 (2000-2010) and a total of 281 journal articles under the subject category of "Information Science & Library Science" were identified (Proceedings, book reviews, editorials, letters and other document types were excluded). The full bibliographic records including authors, titles, abstracts and reference lists for 281 articles were downloaded.
CiteSpace was used to produce co-citation networks. CiteSpace is a visualization tool developed by Chaomi Chen from Drexel University (http://cluster. cis.drexel.edu/~cchen/citespace/). CiteSpace facilitates the analysis of emerging trends in a knowledge domain which can be called as "knowledge domain visualization" aims to create a picture of how science grows and evolves over time (Chen, 2004; Dell, 2004) .
Four co-citation networks (document co-citation network, author cocitation network, journal co-citation network, network of keywords and noun phrases) were generated to analyze open access field. Table 1 On an author co-citation map, the size of a node is proportional to the number of open access articles the writer on that node has published. In Figure 2 , Steven Harnad has the largest citation circle. The colors of nodes give information about the citation patterns of an author, in which years years he/she was cited most/least for example. The nodes of authors with purple rings around them (Steven Harnad, Peter Suber, Carol Tenopir for eaxample) are strategically important in pulling other nodes together, they have the highest betwenness centrality (Chen et al., 2008) . Most of the citations to the prominent articles were made after 2005. The colour of outermost ring of almost all the authors are orange, indicate that many of these authors continue to publish on open access that they continue to be cited. Mosty cited journals by the 281 open access articles can be seen on the journal co-citation network (Figure 3) . 
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